INTRODUCTION
In dynamical systems and, in particular, in the study of iteration of self maps of a given manifold, periodic orbits play an important role.
Given a continuous map f: X -* X, a point x E X is called periodic if there exists k E N such that fk(x) = x. The minimum of such k is called the period of x, and the iterates {x, f(x),... , fk-l(x) form a periodic orbit. For such a map, it is natural to ask how many periodic orbits it has or what are the possible periods that may appear. To deal with these problems, differential topological methods have often proved to be very useful, since it is clear that the topology of the manifold in question plays an essential role.
The Lefschetz Fixed Point Theorem was one of the main results in this direction. Knowing the homology class of the map, one can compute its Lefschetz number L(f) and, if the result is nonzero, conclude the existence of a fixed point. Clearly, the same process, applied to the kth iterate of the function, fk, would give the existence of a periodic orbit of period k, or a divisor of k. We have gone a long way from this theorem, and there is plenty of literature on its generalizations and applications (see [2, 5, 8, 16] ).
To deal with the problem of existence of periodic orbits with a given period the periodic Lefschetz number of period k, denoted by l(fk), was introduced in NURIA FAGELLA AND JAUME LLIBRE [7] and [15] . These numbers are defined for any continuous map but, in general, they become really interesting when we restrict to the set of transversal functions. Recall that a periodic point x of period k of a C' map f is nondegenerate if det(Id -dfmk(x)) 7 0 for all m e N. We say that f is transversal if all its periodic points are nondegenerate. For a transversal C1 map on a compact manifold, l(fm) 7f 0 implies the existence of a periodic orbit of period m if m is odd, and period m or m/2 if m is even (see [15] and [12] ).
In this paper we deal with maps f : M -+ M where M is a compact complex manifold and f is holomorphic. We will always assume that the periodic points of f are isolated in the set Fix(f') for all m, where Fix(fm)
x: C M I fm(x) = x}.
For a holomorphic map this is not a strong assumption. Indeed, if that were not the case, Fix(f m) would be a variety of (complex) dimension at least one (see for example [22] ). Hence we consider this a degenerate case. D. Fried in [9] worked in this setting and gave criteria for these maps to have infinitely many periodic orbits. Our goal is to study the periodic structure of these maps. We will see that the rigidity of holomorphic maps makes the periodic Lefschetz We observe also that in some cases the use of these numbers can be twofold: computing the periodic orbits of a few low periods we obtain some Lefschetz numbers from which we can obtain the homology class of the functions in question, something that in general it is not easy to compute.
In Section 4 we apply Theorem A to two different examples. The first application deals with the complex projective space CP(n). For holomorphic maps of CP(2) Fornaess and Sibony in [10] used complex analytical techniques to show that they have infinitely many periodic orbits. Using a criterium of [19] and Theorem A, we will show the following. (see Theorem 4.2): Theorem B. Any holomorphic map f : CP(n) --CP(n) of degree d > 2 has infinitely many periodic orbits. If furthermore we assume f to be transversal, then f has periodic orbits of all periods.
The second application (Section 4.2) deals with some special type of Hopf surfaces, for which we first characterize their holomorphic self maps and then show a similar theorem.
For general holomorphic maps, that is, not necessarily transversal, the complete characterization of the set of periods becomes very complicated. To our knowledge, the set of possible periods (of holomorphic maps on compact complex manifolds) This result makes heavy use of the strong relation between degenerate periodic points and critical points of f (points of derivative 0). This is a special property of one dimensional holomorphic dynamical systems; hence we think it will be difficult to generalize this technique to higher dimensional systems. Using a somewhat different approach, work in this direction has been done by Fried in [9] .
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LEFSCHETZ NUMBERS
The key work of Lefschetz in the 1920's was to relate the homology class of a given map with the earlier work of Brouwer on indices of self-mappings of manifolds. These two contexts give two equivalent definitions for the Lefschetz Hence, the sequence {I ind(f"m, x) l}rN is periodic.
We will use the following corollary in Section 4. If A is a finite set, let #A denote its cardinality. We remark that (d) only assumes the fixed points to be nondegenerate. As opposed to transversality, this condition can be checked in many cases.
For the proof we need the well-known facts stated in the following lemma. For completeness we also include a criterium that was proved in [11] . Let f, be the block matrix which has the matrices f,k on the diagonal for 0 < k < n, and zeroes elsewhere. Let (f,)e (respectively (f,*)) be the block matrix which has the matrices f,k for k even (respectively k odd) on the diagonal and zeroes elsewhere. Given a matrix A, define its spectral radius r(A) to be equal to the maximum of the absolute values of its eigenvalues. for k = 0, 1,... , n and for some a E Z that depends on f.
For a proof see for example [20] . We now need to learn how the number a depends on f. This follows from the fact that the last homology group of a compact manifold can be computed from the topological degree of the function. We state this result in a more general form below (see for example [13] ). As usual, Int(A) denotes the interior of the set A. There is a classification of Hopf surfaces that depends on the values of a, 3, A and p (see for example [21] ). In this subsection we deal with Hopf surfaces that are generated by a contraction of the type where 0 < lal < 1. From now on and unless otherwise specified, when we refer to a Hopf surface we mean a surface of this type. The proof of this theorem can also be found in [4] . In this subsection we will give an alternative proof which uses the Lefschetz numbers. The main tool is the following theorem which is the analogue to Theorems 2.4 and 3.1 for general holomorphic maps of the Riemann sphere. 
